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Abstract 
GPRS-based portable checking and ticketing systems have been integrated into one based on computer technology, 
network technology, embedded technology and many other high technologies. According to the specific requirements 
of passenger transportation, the system has achieved a wireless network which can on time deliver the relevant 
checking and ticketing data information to the network control center. Meanwhile the center can also transfer the data 
information to each terminal to complete the checking and ticketing task by using portable devices through GPRS 
network, and ultimately turn the long-distance bus passenger transportation into automation. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Harbin University 
of Science and Technology 
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1. Introduction 
Currently we usually buy tickets at ticket office of fixed locations in china. Tickets usually are printed 
by machines without anti-counterfeit technology. Bus ticket inspectors have no workable method to 
identify whether the tickets produced are real or fake, so check-in becomes more difficult for ticket 
inspectors. At this time, barcode technology used in train ticket can just solve this problem. Now in bus 
passenger transportation,  check-in is mostly done by ticket inspectors according to their experiences. With 
the advancement of the scientific and technological society, the public requirements of speed and 
efficiency on traffic management increase gradually. Check-in speed becomes a major factor affecting the 
efficiency of check-in. Compared with check-in by ticket inspectors, the ticket inspecting machines have 
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the apparent advantages as follows: 1、check-in speed is faster. 2、machines posses a certain function of 
identifying the authenticity of the ticket produced, because of the anti-counterfeit barcode tech adopted. 
Only machines can easily make sure whether the tickets produced are real or fake. It is hard for ticket 
inspectors themselves and their experiences to make sure the authenticity of the tickets produced. 3、It is 
conducive to ticket check-in automation and manpower savings. However it is very difficult for machine 
printed tickets to be consistent with the changes occurred in headquarter database. Thus it is hard to control 
the ticketing under the table done by the ticket-sellers or conductors at ticket office. Our system is a 
portable ticketing system based on ARM and GPRS. Compared with the traditional ticketing at ticket 
office of fixed locations, our portable ticketing system has many merits such as ticketing flexibility, no 
restriction of time and place,  convenient operation, easier management, easier to upgrade and so on. 
2. Portable ticketing systems 
Portable ticketing systems consist of two parts. One part is a portable terminal system which must 
complete the interactions between ticket-sellers and ticket-inspectors, and send the operation requests of 
them to the server side, and on the screen display the feedback processed information from the server, then 
according to the data received print the ticket out. The other part is the server side system which should be 
always at monitoring state, and timely delivering the userrequests received to other modules of the system 
for further processing, then sending the data results back to the portable terminals according to a certain 
standard formats processed. On the other hand, because the portable ticketing system is a small part of 
business management database in mobile company, it needs to use the same database with the other 
systems and even the same tables. Thus transaction processing is involved in database operations. At the 
same time, when a server has to deal with the requests from many terminals, the concurrent processing 
must be taken into consideration so that the user requests can neither be lost nor influenced each other. 
Linux: It is the operating system of the server side. All the other modules of a variety of the server-
sides are running on it. It serves every upper module. 
The serial port modules: It seals and packages API of the files on reading and writing provided by 
Linux operating systems which make it more convenient to use GPRS modules. And the logic functions of 
GPRS modules are separated from the lower hardware. 
GPRS modules: The use of the operations of the serial ports provided by the serial port modules and 
messages delivered by the server sides serve the upper server-side applications. 
MYSQL modules: The use of CAPI provided by MYSQL supplies the applications with the advanced 
sealing and packaging of data access. 
The server applications: The use of services provided by lower GPRS modules and MYSQL modules 
can accomplish receiving and processing the requests from the terminals and then send back the processed 
data results to the portable terminals. During receiving user requests, the new thread processing requests 
should be opened up and sent the data to the portable terminals after the data results processed. GPRS 
module is the critical resources, so we should pay more attention to its reasonable arrangements in order to 
avoid mutual interferences. The mutual interferences may be occurred when the threads used to process 
user requests access to a database table. And at this time our system is just on the table while other systems 
may just have the possibility to access to the table too. It is important to control the concurrent processing 
in order to prevent undermining the integrity of the database from improper database operations. 
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Fig. 1. Metro controller principle diagram 
2.1. The server side 
Fig. 2. Divisions of the server modules 
The server side applications 
GPRS modules 
The serial port modules MYSQL 
Linux 
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2.2. Portable terminals 
Fig. 3. Divisions of the terminal modules 
Linux: It is the operating system of the server side. All the other modules of a variety of the server-
sides are running on it. It serves every upper module. 
The serial port modules: It seals and packages API of the files on reading and writing provided by 
Linux operating systems which make it more convenient to use GPRS modules. And the logic functions of 
GPRS modules are separated from the lower hardware. 
GPRS modules: The use of the operations of the serial ports provided by the serial port modules and 
messages delivered by the server sides serve the upper server-side applications. 
MiniGUI modules: it is used to make up the interfaces of the interactions among the portable terminal 
users.
Touch-screen modules: It offers displaying and receiving user input. 
3. The design and implementation of the systems 
3.1. Hardware architecture 
From the very beginning of the connection between GPRS modules and serial ports of the main 
computer, a thread P1 should be set up to search and monitor the serial port(here ttySO is used by the 
system) all the time because the terminal requests may enter at any moment. It is possible that a new 
terminal request will come in before the completion of the other terminal requests, so the thread P1 just 
puts the user requests into a circular request queue and simultaneously re-create a sub-thread P1x to deal 
with the requests received. P1 itself continues to monitor the serial ports. The newly-created P1x of the 
terminal request processing thread must obtain a link with MYSQL database from the “connection pool” 
and then carry out the processing task in order to deliver the processed data results to the serial ports. 
3.2. Software systems 
(1) The server side 
UBUNTU Linux is selected to be the operating system of the server side, because it is the most close 
and similar to Window operating systems among all the Linux versions. It is easy to install software after 
setting up update-source APT. You can fulfill the appropriate software installations on line through simple 
Terminal applications 
GPRS
Serial port modules touch-screen modules 
Linux 
MiniGUI 
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commands.MYSQL 5.0 is chosen to be the database which is faster、stronger and easy to use. Its unique 
features as follows: 
Full multi-threads of the core thread adopted are easy to make the multi-CPU to work together. 
Supporting most of the grammatical rules of ANSI  SQL. You can even use mixed tables from different 
database at the same query.  
Providing sufficient helps and supporting files. 
Many programming interfaces given including C, C++, Eiffel, Java, Perl, PHP, Python, TCL and API 
and so on. 
I have selected its CAPI which is created by MYSQL team. It is the basic of most other API. It can get 
faster and better performance. It can be seamlessly linked with the server-side modules written in C. 
(2) Portable terminals 
To transplant Linux onto S3C2410 development board. And each module drive of touch-screen has 
been transplanted. File system of Yaffs is used. The kernel image files are added with vivi. 
4. Conclusions 
As the special nature of mobile ticketing, it requires extensive data communication coverage、
unlimited expansion、unlimited access to locations in order to meet the access demands of the mountain 
area、 countrysides and towns 、 and trans-regions. The portable terminals adopt embedded Linux 
operating system, so it has good expansibility and manageability. Eventually the communication fee is 
much lower. 
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